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The purpose of the experiments described in this paper has

been to illustrate how the larval selections of particular strains

of Pieris rapae can change their preferences over a period of

time according to the food plants on which they have been bred.

It has already been shown that strains of this insect favor a plant

on which the larvae have been bred, whether the exposure has

been of short duration (less than one generation) or of long

duration ( over one generation )

.

The present experiments differ from those previously made in

that the strains used are either deliberately confused as to pref-

erence ( by hybridization or changing of food plants ) ,
or by

selection for many generations on a different plant.

ORIGINS OF STRAINS OF PIERIS RAPAE
Four series of tests were made in the experiments; one series

was bred on black mustard for several generations, one on kale,

one on nasturtium and one was bred on Isomeris.

The black mustard strain was derived from hybrids between
kale-and-mustard-strains as described before ( Hovanitz and
Chang 1963). They were confused as to food plants, both by
hybridization and by breeding for six generations thereafter on

a variety diet of mustard, nasturtium and Isomeris before the

commencement of the tests described below.

The kale strain was derived from a strain grown on mustard

for many generations.

The nasturtium strain and the Isomeris strain were both de-

rived from a strain grown on kale for many generations. These

original strains are described in a previous paper ( Hovanitz and
Chang 1964).

^ Aided by a grant from the National Science Foundation.
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Fig. 1. Diagram showing the set-up of the selection experiments. M =
mustard, I Isomeris, N =i nasturtuim and K = Kale.

PROCEDURE
The larvae used in these tests were raised exclusively on one

of the following plants: black mustard, kale, nasturtium and

Isomeris for the number of successive generations indicated in

the description below.

The test procedures were the same as those described in the

previous paper (Hovanitz and Chang, 1962). The setup, how-

ever, was changed slightly. Four different potted plants, about

the same size (mustard, nasturtium, kale and Isomeris) were

placed under a wooden platform, the leaves and the stems ex-

tending through the holes and above the surface of the platform

as shown in fig. 1. In the test, generally more than ten middle

sized larvae ( 14mmto 16mmin length
)

were placed in the cen-

tral area shown by a small circle and allowed to go to the plants

or to leave the platform. Each larva was tested 20 times.
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THE SELECTEDSTRAINS
On black mustard: The first generation larvae of this strain

had a nearly equal selection for mustard, kale and nasturtium

(Table 1, Fig. 2
)

but little selection for Isomeris. The trend dur-

ing eight generations of selection was up for mustard and down
for nasturtium. For the first five generations, selection was down
for kale and thereafter up. No obvious reason can be given for

the latter result.

On kale: The first generation on kale (after having been on

mustard for many generations) indicates highest selections on

mustard (Table 2, Fig. 3). For over fourteen generations, selec-

tions decreased for mustard from 57 percent to 25 percent but

increased for kale from 24 percent to 55 percent; this is a com-

plete reversal of selections for these two plants. Selections for

nasturtium and Isomeris did not change appreciably during this

time.

Fig. 2. Food plant selections by larvae of P. rapae fed black mustard.
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On nasturtium: The second generation on nasturtium (after

origin on kale
)

gave highest selections for kale and second high-

est for nasturtium (Table 3, Fig. 4). For over eight generations,

selections decreased for kale (from 43 percent to 17 percent)

and increased for nasturtium (from 16 percent to 40 percent).

Selections for Isomeris and mustard did not change apprec-

iatively.

On Isomeris: The second generation on Isomeris (after origin

on kale) gave highest selections on kale (33 percent), second

highest on nasturtium ( 30 percent
)

and third highest on mustard

(25 percent) [Table 4, Fig. 5]. By the sixth generation, there had

been an increase in selections for Isomeris ( from 9 percent to 22

percent), a decrease for kale (from 33 percent to 17 percent),

a slight increase for mustard ( 25 percent to 32 percent
)

and only

an enatic change for nasturtium.

Fig. 4. Food plant selections by larvae of P. rapae fed nasturtium.
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DISCUSSION
The results of these experiments indicate that food plant

selections by a phytophagous insect are inherited and that they

may be altered first in one direction by change of food plant and
then in the other direction.

It is apparent too that food plants which are not normally

desirable (such as Isomeris) can become at least a potential

food plant, even if not greatly desired.

It seems likely that in a genetic sense, these strains never be-

come homozyzous, or pure, strains. This is shown by the fact

that a strain which by selection has been developed for a pref-

erence toward kale can be reversed to a preference toward nas-

turtium. It seems highly possible that chromosomal genes are

not involved in the type of selection being considered here, but

there is no answer to the question of what the mechanism of the

inheritance is. Change in selection of plants during the course

of a single generation as shown in a previous paper (Hovanitz

and Chang 1963) is another point that must be brought into

consideration as regards the mechanism of this effect.

The genes obviously do not change, only the physiology and

chemistry of the cells in the individual. This “transference of

induced food habit” (Sladden, 1934) is a biological principle

Fig. 5. Food plant selections by larvae of F. rapae fed Isomerk.
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which is as yet not understood, either within the single gener-

ation or between successive generations. Simple inheritance may
not be involved.

SUMMARY
Four strains of Pieris rapae have been altered in their food

plant preferences by '"induction”. By this is meant that the largae

have been induced to prefer a particular plant. The results in-

dicate that if a larva is induced to prefer a particular plant, it’s

"transduced” adult also prefers that plant for oviposition; this

transduction is passed on to the next generation and to all

subsequent generations until the trait is again induced to change.

The four strains used in these experiments were fed on

mustard, kale, nasturtium and Isomeris. Each of these strains

gained a preference of the food plant on which it was fed, or at

least gained a greater preference for it than it had before the

induced effect.
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